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N-(1-benzothien-2-ylmethyl)- N’-quinolin-4-ylbutane-1,4-diamine (9)
NH
S
NH
N
Chemical Shift (ppm)
7.35 7.30 7.25
3.28
7.
34
53
7.
34
30
7.
33
20
7.
32
88
7.
31
82
7.
31
23
7.
30
50
7.
30
22
7.
29
03
7.
28
76
7.
27
43
7.
27
20
7.
26
01
7.
25
78
Chemical Shift (ppm)
208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
15
0.
97
56
14
9.
77
69
14
8.
34
72
14
5.
06
91
13
9.
69
69
13
9.
53
08
12
9.
76
85
12
8.
85
87
12
4.
39
63
12
4.
17
25
12
3.
88
37
12
3.
07
50
12
2.
31
68
12
1.
26
98
11
9.
50
80
11
8.
75
70
98
.5
97
0
49
.0
70
5
48
.3
62
9
43
.0
91
8
27
.6
03
5
26
.2
96
6
Chemical Shift (ppm)
125 124 123 122 121
12
4.
39
63
12
4.
17
25
12
3.
88
37
12
3.
07
50
12
2.
31
68
12
1.
26
98
Chemical Shift (ppm)
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
2.223.172.082.082.070.981.030.991.031.001.00
8.
52
96
8.
51
91
7.
97
18
7.
95
53
7.
77
17
7.
73
87
7.
67
32
7.
58
25
7.
56
83
7.
34
30
7.
33
20 7.
32
88
7.
31
82
7.
28
76
7.
25
78
7.
13
18
6.
37
75
6.
36
70
5.
58
79
4.
07
88
3.
31
40
3.
30
07
3.
29
06
3.
27
73
2.
76
53
2.
75
20
2.
73
83
1.
86
58
1.
85
20
1.
83
83
1.
70
50
1.
69
13
1.
67
62
1.
66
24
1.
64
87
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N-[(5-fluoro-1-benzothien-3-yl)methyl]- N’-quinolin-4-ylbutane-1,4-diamine (13)
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N-[4-(5-fluoro-1-benzothien-3-yl)benzyl]- N’-quinolin-4-ylpropane-1,3-diamine (23)
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N-[4-(5-fluoro-1-benzothien-3-yl)benzyl]- N’-quinolin-4-ylhexane-1,6-diamine (24)
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N4-(7-chloroquinolin-4-yl)- N1-[4-(5-fluoro-1-benzothien-3-yl)benzyl]pentane-1,4-diamine (25)
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N1-[4-(5-fluoro-1-benzothien-3-yl)benzyl]- N4-quinolin-4-ylpentane-1,4-diamine (26)
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N1-[4-(5-fluoro-1-benzothien-3-yl)benzyl]- N1-methyl- N4-quinolin-4-ylpentane-1,4-diamine (27)
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Chemical Shift (ppm)
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
3.014.151.142.011.970.920.991.001.032.050.991.00
8.
51
64
8.
50
55
7.
97
23
7.
95
73
7.
95
57
7.
82
75
7.
80
99 7.
59
52 7.
58
14
7.
50
49
7.
48
85
7.
45
97
7.
43
82
7.
42
19
7.
35
46
7.
34
05 7
.1
44
4
7.
12
68
6.
41
90
6.
40
81
5.
19
63
5.
18
16
3.
76
80
3.
75
52 3.
74
27
3.
73
02
3.
71
74
3.
55
97
2.
50
14
2.
48
80 2
.4
76
42
.4
63
3
2.
45
66
2.
45
01
2.
41
94
2.
23
10
2.
18
84
1.
77
70 1.
73
05
1.
71
39
1.
70
74
1.
69
53
1.
68
31
1.
67
73
1.
67
03
1.
33
77
1.
32
49
1.
28
58
Chemical Shift (ppm)
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
2.291.972.021.960.921.041.052.152.040.981.00
8.
54
30
8.
53
25 8.
19
36
8.
00
17 7.
98
47
7.
97
74
7.
96
18
7.
74
02
7.
59
77
7.
52
35
7.
48
69
7.
35
77
7.
34
35
7.
32
93
6.
42
02
6.
40
97
5.
69
11
3.
91
68
3.
37
50
3.
36
22
3.
35
30
3.
34
02
2.
81
30
2.
79
97
2.
78
60
1.
93
69
1.
92
31
1.
90
94
1.
89
43
1.
88
05
1.
75
28
1.
73
90
1.
72
53
3-[4-({[4-(quinolin-4-ylamino)butyl]amino}methyl)phenyl]-1-benzothiophene-5-carbonitrile (28)
S
NC
NH
NH
N
Chemical Shift (ppm)
7.65 7.60 7.55 7.50 7.45
4.011.032.15
7.
61
47
7.
61
24 7.
59
77
7.
59
50
7.
58
12
7.
57
80
7.
54
09
7.
52
35
7.
50
75
7.
49
06
7.
48
69
7.
47
45
7.
46
95
Chemical Shift (ppm)
200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
15
0.
90
55
14
9.
87
66
14
8.
25
56
14
4.
75
00
14
0.
35
27
13
7.
89
77
13
3.
31
27
12
9.
74
57
12
8.
94
42
12
8.
70
96
12
6.
27
26
12
5.
52
53
12
4.
42
78
12
3.
90
79
11
9.
51
06
11
9.
42
40
11
8.
76
33
10
8.
13
46
98
.6
18
0
53
.6
26
8
48
.7
34
9
43
.1
82
3
27
.7
55
6
26
.4
59
5
Chemical Shift (ppm)
130 128 126 124
12
9.
74
57
12
8.
94
42
12
8.
73
48
12
8.
70
96
12
7.
70
95
12
6.
27
26
12
5.
52
53
12
4.
42
78
12
3.
90
79
Chemical Shift (ppm)
8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3
0.994.031.102.351.172.14
7.
99
75
7.
98
10
7.
97
32
7.
95
63
7.
74
56
7.
72
91
7.
61
55
7.
60
09
7.
59
08
7.
57
43
7.
52
07
7.
49
23
7.
47
58
7.
46
44
7.
44
84
7.
37
97
7.
36
50
7.
34
94 S
NC NH
NH
N
3-[4-({[4-(quinolin-4-ylamino)pentyl]amino}methyl)phenyl]-1-benzothiophene-5-carbonitrile (29)
Chemical Shift (ppm)
208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
15
0.
86
78
14
8.
92
91
14
4.
73
76
14
0.
47
02
13
7.
90
69
13
3.
23
53 1
29
.8
63
2
12
8.
92
82
12
8.
66
46
12
6.
25
30
12
5.
49
12
12
3.
88
83
11
9.
32
13
11
8.
76
53
10
8.
11
50 9
8.
86
19
53
.6
57
7
49
.0
36
5
48
.1
91
7
34
.1
94
7
26
.5
19
3
20
.3
31
3
Chemical Shift (ppm)
130 129 128 127 126 125 124 123
12
9.
86
32
12
8.
92
82
12
8.
72
60
12
8.
66
46
12
7.
71
15
12
6.
25
30
12
5.
49
12
12
4.
38
65
12
3.
88
83
Chemical Shift (ppm)
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
3.185.972.031.000.821.020.992.352.140.991.00
8.
53
15
8.
52
10
8.
18
99
7.
99
75
7.
98
10
7.
95
63
7.
60
09
7.
59
08
7.
52
07
7.
47
58
7.
46
44
7.
44
84 7.
26
20
6.
43
62
6.
42
52
5.
29
03
5.
24
22
5.
22
80
3.
90
58
3.
87
78
3.
76
88
3.
75
64
3.
74
36
2.
75
57
2.
74
24
2.
72
96
1.
84
34
1.
83
06
1.
81
64
1.
75
27
1.
72
61
1.
71
84
1.
70
55
1.
69
23
1.
34
92
1.
33
68
1.
32
04
1.
25
49
3-[4-({[6-(quinolin-4-ylamino)hexyl]amino}methyl)phenyl]-1-benzothiophene-5-carbonitrile (30)
S
NC
NH
NH
N
Chemical Shift (ppm)
7.65 7.60 7.55 7.50 7.45 7.40
1.074.181.011.041.08
7.
63
15
7.
62
01
7.
61
74
7.
61
46
7.
60
36
7.
60
09
7.
59
22
7.
58
94
7.
57
52
7.
57
25
7.
51
80
7.
49
96
7.
48
27
7.
48
00
7.
46
85
7.
46
25
7.
43
09
7.
42
87
7.
41
45
7.
40
07
7.
39
84
Chemical Shift (ppm)
208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
15
1.
00
54
14
9.
62
27
14
8.
36
99
14
4.
73
80
14
0.
76
31
13
7.
92
90
13
3.
13
81
12
9.
93
59
12
8.
92
14
12
8.
62
89
12
6.
24
25
12
5.
43
02
12
4.
52
41
12
3.
88
14
11
9.
44
08
11
9.
13
39
11
8.
65
38
10
8.
09
73
98
.7
43
1
53
.7
23
1
49
.3
33
0
43
.1
59
4 30
.0
50
5 2
7.
07
93
Chemical Shift (ppm)
29.0 28.5
28
.8
80
8
Chemical Shift (ppm)
130.0 129.5 129.0 128.5 128.0 127.5
12
9.
93
59
12
8.
92
14
12
8.
74
45
12
8.
62
89
12
7.
74
08
Chemical Shift (ppm)
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
4.522.352.012.052.060.981.071.082.010.971.00
8.
54
66
8.
53
61
8.
19
44
7.
99
70 7.
98
05
7.
97
00
7.
63
15
7.
61
74
7.
59
22
7.
51
80
7.
48
00
7.
41
45
7.
40
07
6.
42
56
6.
41
51
5.
06
40
3.
88
38
3.
34
56
3.
33
14
3.
32
09
3.
30
67
2.
72
23
2.
70
81
2.
69
39
1.
88
28
1.
81
82
1.
80
40 1
.7
89
3
1.
77
51
1.
76
05
1.
60
06
1.
48
98
1.
47
93
1.
46
64
1.
45
77
3-[4-({[4-(quinolin-4-ylamino)butyl]amino}methyl)phenyl]-1-benzothiophene-6-carbonitrile (31)
S
NC NH
NH
N
Chemical Shift (ppm)
7.7 7.6 7.5 7.4
1.084.202.070.991.03
7.
74
47
7.
74
34
7.
72
83
7.
72
64
7.
63
25
7.
60
83 7
.6
03
7
7.
60
05
7.
59
18
7.
58
67
7.
58
40
7.
51
21
7.
49
51
7.
47
86
7.
46
17
7.
34
49
7.
34
22
7.
33
12
7.
32
84
7.
32
57
Chemical Shift (ppm)
208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
15
0.
95
39
14
9.
84
19
14
8.
31
11
14
0.
70
78
14
0.
26
01
13
8.
07
95
13
3.
49
44
12
9.
81
90
12
8.
65
65
12
7.
84
78
12
6.
94
52
12
4.
41
08
12
3.
61
65
11
9.
50
07
11
9.
17
58
11
8.
77
15
10
7.
76
72
98
.6
25
8
53
.6
62
9
48
.8
03
4
43
.1
71
3
27
.7
55
2
26
.4
48
2
Chemical Shift (ppm)
130 129 128 127
12
9.
81
90
12
8.
92
37
12
8.
73
60
12
8.
65
65
12
7.
84
78
12
7.
63
12
12
6.
94
52
Chemical Shift (ppm)
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
3.532.062.082.070.971.041.082.072.050.961.00
8.
54
72
8.
53
66
8.
23
21
7.
97
69
7.
96
18
7.
95
04
7.
93
48
7.
74
34
7.
72
64
7.
63
25
7.
60
37
7.
49
51
7.
47
86
7.
46
17
7.
34
22
7.
32
84
7.
31
42
6.
41
79
6.
40
74
5.
69
47
3.
91
04
3.
37
32
3.
35
99
3.
33
83
2.
81
58
2.
80
20
2.
78
87
1.
93
50
1.
92
13 1
.9
07
6
1.
77
89
1.
76
51 1.
75
00
1.
73
63
1.
72
25
3-[4-({[6-(quinolin-4-ylamino)hexyl]amino}methyl)phenyl]-1-benzothiophene-6-carbonitrile (32)
S
NC NH
NH
N
Chemical Shift (ppm)
7.7 7.6 7.5 7.4
1.074.233.081.02
7.
72
69
7.
70
99
7.
63
80
7.
63
53
7.
62
61
7.
60
69
7.
60
37
7.
58
99
7.
58
67
7.
50
25
7.
48
60
7.
46
77
7.
45
12
7.
43
01
7.
41
64
7.
41
36
Chemical Shift (ppm)
208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
15
1.
02
61
14
9.
61
09
14
8.
39
78
14
0.
75
83
14
0.
66
45
13
8.
18
78
13
3.
33
55
12
9.
99
96
12
8.
95
26
12
8.
66
37
12
7.
76
84
12
6.
93
08
12
4.
56
24
12
3.
65
26
11
9.
08
92
11
8.
65
59
10
7.
75
27
98
.7
63
0
53
.7
71
2
49
.4
53
2
43
.1
64
0
30
.0
65
8
28
.8
88
8
27
.0
90
9
Chemical Shift (ppm)
130 128 126 124
12
9.
99
96
12
8.
95
26
12
8.
66
37
12
7.
76
84
12
7.
63
12
12
6.
93
08
12
4.
56
24
12
3.
65
26
Chemical Shift (ppm)
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
4.552.302.092.112.100.981.031.073.081.010.951.00
8.
55
86
8.
54
76
8.
22
93
7.
98
79
7.
97
24
7.
96
00
7.
94
44
7.
72
69
7.
70
99
7.
62
61
7.
60
69
7.
48
60
7.
46
77
7.
45
12
7.
41
64
7.
41
36
7.
40
22
6.
42
80
6.
41
75
4.
99
63
3.
87
37
3.
34
66
3.
33
19
3.
32
14
3.
31
82
3.
30
72
2.
72
37
2.
70
95
2.
69
53
1.
81
78
1.
80
41
1.
78
89
1.
77
47
1.
62
68
1.
59
80
1.
58
38
1.
50
09
1.
49
08
1.
47
75
1.
44
64
U
 u
 
I1 
U
 
u
m
w
u
 
i
l
a
,
 
N
N
 
N
N
~
 
rn
rn
 
m
 
I 
rn
m
 
x
 
x
 
N
 
x
 
3
3
x
0
 
I1 
3
U
3
Z
 
Z
 
x
 
d
m
a
m
~
~
n
 
.
P
O
 
.
w
m
o
 
m
o
w
m
w
m
 
o
 
1
 
r
l 
d
d
d
 
Q
) 
0
 
'
U
 
1
0
N
rlm
 
a
 
.
a
 
0
 
m
w
 
ro
 
0
 
0
 
1
0
0
. 
0
 
A
 
P
N
 
N
 
N
 
m
 
m
.
 
.
 
&
 
m
 
N
 
W
 
.
O
 
0
 
P
O
 
0
 
=% 
u
!
 
V
 
SZPO'E 
PESO'E 
ZS90'E 
w
o
r
[~
)z
m
[~
)[
~
)w
w
w
w
w
w
w
zo
~
~
 
c
n
w
w
w
z
~
~
 
r
o
o
e
o
a
~
s
s
m
o
z
m
r
w
w
~
e
o
a
m
z
 
n
m
m
r
n
o
q
~
q
r
r
r
r
r
r
o
c
w
~
~
 
v
r
r
v
c
~
~
 
n
r
v
m
m
~
:
~
o
~
r
m
m
o
o
c
~
z
r
.
p
l.
a
x
 
W
S
 
~
L
K
~
W
~
N
~
2
~
R
 
gz
P
 
c/
i 0' 
O
X
 
P
 
r
O
m
9
R
O
W
g
 
P
 
I1 
m
 
5 
;g
;o
,.
f&
gm
 
Z
 Z
 
N
 
D
 
ll 
2 
11 
[I)
 
Z
 
O
O
C
 
0
 
11 
H
 
Gl
 
K
 
~
c
IG
~
~
'I
~
E
O
V
;~
~
~
C
IW
W
Z
II
 
r
a
r
u
u
~
~
n
l
r
n
a
~
r
n
r
w
a
~
r
a
r
C
I
m
z
 
n
m
m
r
n
o
n
l
~
n
l
r
r
r
c
~
~
 
u
r
m
m
~
n
r
o
~
~
r
n
r
n
o
u
c
~
z
r
.
w
~
x
 
W
E
 
o
r
r
 
0
1
1
 
o
 
a
x
 
r
 
r
o
r
n
3
rt
o
rC
IZ
 
W
E
 
r
l
l
 
w
 
<
 
~
m
r
m
m
n
z
m
 
m
 
I1 
rn
 
m
 
P
X
P
 
I 
50
 
3 
8"
8 
II 
0
 
0
 
0
 
4
 
O
N
 
-
1
 
o
w
m
.
 
o
m
.
 
0
 
0
.
 
L"
m
 
0
0
0
-
1
 
n
w
 
O
W
N
 
n
 -
la
 
r
r
m
w
 
m
w
m
o
 
m w m  
0 w w '  
. . .  
rl m m  
w m m  
rl r l r l  
m r l w  
m OII- 
. . .  
w F J N  
m m m  
rl rlrl 
I \I 
w a  ~ - m r l ~ w  
o m  d 0 I - c o w '  
. . . . . . .  
OIm w w m . 3 . 3  
N N  NNFSNN 
rlrl rlrlrlrlrl 
I I \I/ I /  
DS 
SWH 
FIDRES 
AQ 
RG 
Dl 
Dl1 
TDO 
NUC 1 
P1 
PL1 
PLlW 
SF01 
S I  
SF 
WDW 
SSB 
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GB 
PC 
1 
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z g ~ g 3 0  
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CDCl3 
148 
4 
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298.0 K 
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-- 
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Chemical Shift (ppm)
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
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N
NH
N Cl
4-(5-{4-[({6-[(7-chloroquinolin-4-yl)amino]hexyl}amino)methyl]phenyl}-2-thienyl)benzonitrile (41)
Chemical Shift (ppm)
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6.292.102.002.182.011.005.037.010.941.00
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NH NH
N
Cl
4-(5-{4-[({8-[(7-chloroquinolin-4-yl)amino]octyl}amino)methyl]phenyl}-2-thienyl)benzonitrile (42)
Chemical Shift (ppm)
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4-{5-[4-({[4-(quinolin-4-ylamino)butyl]amino}methyl)phenyl]-2-thienyl}benzonitrile (43)
Chemical Shift (ppm)
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4-{5-[4-({[6-(quinolin-4-ylamino)hexyl]amino}methyl)phenyl]-2-thienyl}benzonitrile (44)
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N-{4-[5-(4-ethynylphenyl)-2-thienyl]benzyl}-N’-quinolin-4-yloctane-1,8-diamine (52)
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